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Abstract 


Wc  report  on  an  interesiing  case  oT  necessity  using  an  innovative  c  tec  trade 
placement  in  a  20-year-old  resale  wilh  major  depressive  disorder  (MDDJ  who 
received  two  senes  of  ECT  treatments  in  2014  and  2015  Tn  2013,  following  a 
suicide  attempt  by  jumping  out  of  a  moving  vehicle  and  sustaining  severe  cranial 
fractures,  she  underwent  left  frori  to- temporo- parietal  craniectomy  and 
reconstruction  cranioplasty  with  t illinium  mesh-plating  She  was  treated  with 
mit!  tine  electro  dr  placemen!  for  ECTt  as  the  mesh -plating  barrier  would  affect 
traditional  techniques  We  found  improvement  in  the  palictil  following  treatment 
wuh  quality  average  EEG  results  over  I  he  course  of  trcairnent  We  hypothesize 
that  the  cortical  midlinr  structures  (CMS)  could  play  an  important  rote  as 
targets  of  ECT  Irralmcnt  and  improvement  In  this  patient- 

Case  Presentation _ _ _ 

fins  is  a  20-year-ol<i  female  wuh  history'  of  MUD  and  TBI  in  2013  status  post  left 
fronto-tempom- parietal  craniectomy  and  reconstruction  cranioplasty  with 
titanium  mesh  plating  The  patient  has  an  extensive  history  of  depression  with 
multiple  suicide  attempts  including  culling  her  wrists  She  has  had  multiple 
admissions  for  acute  depressive  episodes  with  suicidal  ideal  ions  and  or  suicidal 
behavior 

She  has  been  Heated  with  multiple  pharmacological  interventions  over  I  he  years 
Her  most  recent  and  critical  suicide  si  I  tempt  was  jumping  out  a  moving  vehicle, 
in  February'  2013,  during  which  she  suffered  mulliple  cranial  injuries 

Following  this  incident  the  patient  underwent  several  neurosurgical 
procedures  including  a  right  ventriculoperitoneal  shunt  placement,  left 
fronlo-lemporo- par  total  craniectomy  and  left  fronlo-te  nr  para- parietal 
reconstruction  cranioplasty  with  titanium  mesh  plnling  over  the  course  of  S 
months.  CT  imaging  in  figure  Z  shows  the  extent  of  the  cranioplasty 
performed- 

The  patient  was  admitted  in  January  and  March  of 2014  for  worsening  depression 
and  suicide  attempts  by  cutting  her  wusts  She  sustained  mulliple  lacerations  each 
time  requiring  sutures  on  bilateral  wrists  She  did  nol  receive  ECT  treatments 
during  those  admissions  and  was  managed  medically  f  he  patient  presented  to  for 
inpatient  admission  in  July  2014  for  major  depressive  episode  with  suicidal 
ideations  She  remained  inpatient  for  12  days  and  wc  history'  provided  ECT 
treatment  with  mirtline  etoclrodr  placement  as  shown  in  figure  I*  This  was 
clinical  decision  based  on  the  paficfll's  surgical  history 

The  patient  was  discharged  and  continued  to  receive  4  more  treatments  as  an 
outpatient  for  a  total  nf  15  sessions  Wc  achieved  good  EEG  readings  based  on 
the  rhythm  strip  wilh  average  stimulus  of  33%,  average  seizure  d  it  ml  km  of  90 
seconds,  average  postictal  suppression  index  fPSI)  of  48%,  average  seizure 
energy  index  (ASTI)  of  7J65|iV*  and  an  average  maximum  sustained 
coherence  (MSC)  of  83%.  The  patient  started  treatment  with  a  quick  inventory 
of  depressive  symptomatology  ((JiDS)  of  21  and  throughout  treatment,  her 
score  improved  on  Ihe  QIDS  to  n  lowest  score  of  3.  Self- re  ported  memory' 
difficulties  were  reported  on  a  scale  on  1-10,  with  1  being  minimal  and  10 
being  significant  difficulty.  The  pal  tout's  average  score  throughout  trcalntenl 
was  3.5.  Self  reported  score  of  ECT  helping  the  patient's  depressive  symptoms 
was  also  scored  on  a  scale  of  I -JO,  with  I  being  minimal  help  and  10  being 
significant  improvement  The  patient's  average  score  throughout  i  rent  men  I  was 
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The  patient  was  m  remission  and  remained  functional  for  the  next  year,  until  she 
nd mitled  again  for  a  depressive  episode  with  suicidal  ideations  in  June  2015 
for  10  days  in  which  she  received  4  ECT  treatments  w  ith  mid  line  placement 
and  3  more  treatments  post-discharge.  We  achieved  excellent  EEG  readings 
based  on  rhythm  strip  with  Average  stimulus  of  40%.  average  seizure 
duration  of  I06J  seconds,  average  PS  I  of  41%.  ASET  of  7606  pV7  and  an 
Average  MSC  of  9 3%.  The  patient  started  treatment  with  a  Q1DS  score  of  15 
and  throughout  treatment,  she  Improved  on  the  QIDS  to  a  lowest  score  of  4. 
Self-reported  memory  difficulties  were  reported  on  a  scale  on  1-10,  wilh  I 
being  minimal  and  10  being  sign ificanl  difficulty.  The  patient's  average  score 
throughout  treatment  was  4.5  Self-reported  score  of  ECT  helping  the  patient's 
depressive  symptoms  was  also  scored  on  a  scale  of  1  -10,  with  I  being  minimal 
help  and  10  being  significant  improvement  The  patient's  overage  score 
Ihroughoui  treatment  was  5  7 

The  paiieni  rein i tied  with  self-reported  improvement  in  each  round  of  treatment 
Ihe  patient  has  continued  to  he  in  remission  since  that  time  She  is  currently 
living  with  her  grandmother,  is  planning  to  go  back  lo  school  to  complete  a 
general  education  degree  and  is  following  her  medication  regimen  wuh  good 
outpatient  follow  up  She  reported  less  irritability,  improved  self-worth,  good 
sleep,  good  family  relations  and  growing  interest  in  daily  activities  to  help  her 
move  on  with  her  life 

Discussion 

Ongoing  efforts  continue  to  elucidate  optimal  electrical  stimulus  parameters  and 
electrode  placement  for  ECT  Currently  ultra-brief  Si imuli  wilh  rigid  unilateral 
placement  arc  increasingly  viewed  as  favorable  (1.  2)  Our  experience  suggests 
that  stimuli  using  a  novel  electrode  placemen!  may  result  in  seizures  with 
characteristic  comparable  to  traditional  ECT* 

Because  of  the  traumatic  brain  injury  and  subsequent  neurosurgery  our  patient's 
skull  and  brain  architecture  were  considerably  tillered  The  ex  lent  of  the 
titanium  mesh  over  most  of  the  lefl  side  of  her  skull  precluded  using  a  bilateral 
electrode  position  Wc  also  considered  the  right  unilateral  electrode  position 
however,  opted  for  using  a  mid  line  electrode  position  because  of  concerns  about 
the  residual  brain  damage  and  our  belief  that  a  mid  line  network  of  brain  locales 
is  highly  germane  to  the  manifestation  and  alleviation  of  depressive  symptoms 
Reports  have  shown  that  cortical  midline  structures  as  well  os  self-referential 
processing  do  piny  an  important  role  in  Ihe  course  and  treatment  of  MDD  (31 


Functional  MRI  studies  linve  shown  ihe  neural  network  Involved  in 
manifesting  depression  extends  from  the  inferior  frontal  mid  line  st  ructures 
including  the  nubgenual  cingulate  region  25  to  the  precuneus.  II  also 
Includes  structures  such  hi  medial  prefrontal,  anterior  cingulate  cortices, 
dorsal  lateral  prefrontal  cortex  and  the  posterior  cingulate  gyrus  in  the 
posterior  parietal  urea  (J,  4).  Initial  fMItl  studies  Itnvc  shown  midline 
networks  in  be  affected  by  ECT.  However  lliose  studies  have  not  foam!  A 
strong  relationship  between  the  fMRI  changes  and  patient  outcomes  (4,5), 
We  believe  that  targeting  these  networks  might  he  a  strategy  in  irenting  MDD 
with  ECT  It  may  he  possible  to  position  ECT  electrode  to  have  the  stimulus 
pass  through  the  presumed  mid  line  network  of  relevance  yet  bypass  direct 
effects  on  die  hippocampi  and  other  structures  mostly  involved  in  memory 
processes  What  continues  to  be  unclear  is  to  what  extent  a  generalized  seizure, 
in  and  of  itself,  is  a  necessary  and  sufficient  basis  for  ECT  response  The 
seminal  report  by  Sack  he  im  ci  a!  in  1993  strongly  suggested  that  all  seizures 
are  not  equally  efficacious  given  the  in  fen  or  response  of  seizures  induced  by 
low  dose  unilateral  stimuli  (2)  Induced  seizures  are  regarded  as  a  necessary  but 
not  sufficient  phenomenon  for  ECT  to  effectively  treat  depression  Extreme 
divergent  opinions  range  from  proposing  that  seizure  induction  by  any  means  to 
he  efTecrive  to  ihe  passage  of  twn -convulsive  amounts  of  electric  current  being 
efficacious  (6,  7). 

Wv  are  aware  of  two  prior  reports  using  a  similar  electrode  position 
referred  tn  ns  front  a  medio  I  (8.  9).  These  reports  position  electrodes  over  the 
mid-frontal  area  and  live  vertex  We  opted  for  a  more  posterior  positioning  of 
Ihe  latter  in  order  for  the  stimulus  lo  pass  through  ihe  affective  and  default  mode 
networks  to  a  fuller  extent  Animal  studies  and  computer  simulations  have 
explored  the  path  of  the  current  stimulus  and  suggested  ihat  it  may  be  possible 
to  largely  avoid  memory  relevant  areas  while  affecting  ureas  linked  to 
depression  (8) 

In  conclusion,  we  have  presented  a  unique  ease  of  a  patient  I  ha  I  forced  us  to  use 
our  medical  knowledge,  expertise  and  literature  reference  to  dclcmiine  the 
course  of  ircaimcnt  We  opted  for  midlinr  electrode  placement  and  did 
achieve  goad  results.  The  basil  for  using  n  mid  line  electrode  position  wm 
highly  speculative  but  wc  fee!  it  is  worthwhile  to  introduce  it  for  further 
consideration  and  discussion. 
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